ABSTRACT
theaters of conflict in Iraq and Afghanistan has reported an increase in maxillofacial injuries, ranging from 26% to 36%. [3, 4] This increase may be influenced by the use of modern combat body armor and nature of asymmetrical warfare in urban areas. According to Kosashvili et al., [5] even with modern body armor, the maxillofacial and cervical region has the highest rate of penetrating wounds from shrapnel, creating a vulnerable anatomical area. Overall, the incidence of penetrating head and neck trauma has been increasing in modern combat.
INTRODUCTION
Maxillofacial and cervical injuries are common in both civilian and military trauma settings. The importance of having specialized surgeons to deal with the head, face, and neck was observed during the First World War. [1] More recently, Dobson et al. [2] noted that head and neck injuries are more common during terrorist attacks than during conventional modern warfare. Recent literature from the contemporary Cite this article as: Aşık MB, Akay S, Eksert S. Analyses of combat-related injuries to the maxillofacial and cervical regions and experiences in an operational field hospital. Ulus Travma Acil Cerrahi Derg 2018;24:56-60
The body armor currently employed effectively protects the chest and abdomen, but leaves the face and neck exposed, resulting in a shift toward increased head and neck injuries. [5, 6] Major causes of facial combat injuries include blasts, high-velocity/high-energy missiles, and low-velocity missiles. Blasts caused by high-energy explosive devices (HEEDs) [improvised explosive devices (IEDs), projectile missiles, etc.] often contain metal fragments, with hundreds of metal pellets. [2, 6] Those combatants who are closest to the explosion are exposed to morbid and mortal injuries. [6] Moreover, longbarreled weapon (LBW) injuries to the face and neck often create major resuscitation and surgical problems. In the case of an injury sustained by LBW to the face, early operative management of the injured soft and skeletal tissues of the face is related to less morbidity and mortality. [7] Early evacuation of the injured patient to an operational field hospital to undergo a multidisciplinary approach for trauma is a vital part of the treatment for patients who have suffered from ballistic trauma. The main areas in which disputes do exist are the surgical timing, necessity of surgery, and trauma evaluation.
This study aimed to compare the Military Combat Injury Scale (MCIS) and Military Functional Incapacity Scale (MFIS) severity scores of maxillofacial and cervical injuries due to LBWs and HEEDs in a combat area. In addition, injury patterns and demographic data of the patients admitted to the emergency department of an operational field hospital were reviewed.
MATERIALS AND METHODS
Review board approval was obtained for this retrospective study. Medical data of 84 patients admitted to an operational field hospital with maxillofacial and cervical injuries from LBWs and HEEDs between July 27, 2015, and July 22, 2016, were reviewed. Cases were gathered during military operations against terrorist groups in the southeastern part of Turkey, and all patients were soldiers or police officers. MCIS and MFIS scores were calculated for all patients, and records of the qualifying patients were studied for the Glasgow Coma Scale (GCS) scores and injury sites. The patients were divided into two groups according to the device/weapon causing the injury: injuries caused by LBWs in group I and those caused by HEEDs in group II.
The injury sites were sorted by and defined anatomically as the upper third of the face, middle third of the face, lower third of the face, and cervical region. The extent of the injury was graded according to MCIS as follows: 1 = minor, 2 = moderate, 3 = serious, 4 = severe, and 5 = likely lethal. [8] In this study, the patients were also evaluated according to MFIS as follows: 1 = able to continue mission, 2 = able to contribute to sustaining the mission, 3 = lost to mission, and 4 = lost to military. [8] MCIS and MFIS scores are shown in Table 1 and 2.
Statistical Analysis
Gathered data were analyzed using SPSS 15.0 software for Windows (IBM, Chicago, Illinois, USA). Variables were investigated using visual methods (histograms and probability plots) and analytical methods (Kolmogorov-Smirnov and Shapiro-Wilk's tests) to determine whether or not they were distributed normally. The descriptive analyses were presented using the mean±standard deviation for normally distributed variables. The Student's t-test was used to compare these parameters between MCIS severity scores and MFIS scores of patients who have suffered from trauma due to HEED and LBW. A p-value of <0.05 was considered to show a statistically significant result.
RESULTS

Severity Scores
Eighty-four patients were included in this study. All patients were males, with a mean age of 28.75 (range, 20-58) years. The average GCS score was 13.4, but it was lower than 15 in 16 (19%) of the patients. The mean MCIS score was 1.91, the median was 2, and there was no statistically significant difference between the LBW and HEED groups (p=0.206) ( Table 3 ). The mean MFIS score was 1.85, the median was 1, and there was no statistically significant difference between the LBW and HEED groups (p=0.238) ( Table 3 ).
Injury Pattern
Of the patients with injuries isolated only to the face, 40% (n=20) were injuries sustained by HEEDs and 73% (n=25) were those sustained by LBWs in a total of 45 patients. In injuries sustained by HEEDs, the most commonly associated cervicofacial region was the middle third of the face, which was injured in 23/50 patients (46%), whereas the upper third of the face was affected in 13/50 HEED patients (26%). In injuries sustained by LBWs, the most commonly associated cervicofacial region was the cervical region, which was injured in 14/34 patients (41%). The least frequently fractured bony complex in the patients in the HEED group was the mandibula (eight cases) (16%), whereas the upper 1/3 and the middle 1/3 parts of the face (six cases for each) (17%) were the least commonly fractured bony complexes of the cervicofacial region in the LBW group. Table 4 shows the injury site and causation totals.
Surgical Workload
Seventy-nine of the patients with cervicofacial injuries sustained by HEEDs or LBWs survived (94%). The mean and median MCIS severity scores of the decedents (n=5) with multiple injury sites, particularly the thorax and head, were both 4. In the decedents, the mean Abbreviated Injury Scale (AIS) score was 4.6 (3, 4, 6, 6, and 4 for the five patients, respectively), with one patient among these in whom the MCIS score was 2 and the AIS score was 3. Two of the decedents were injured by LBWs and three were injured by HEEDs. The mean AIS score of the survivors was 1.3 (median 1), with one unexpected survivor with an AIS score of 5.
Maxillofacial or cervical surgeries were required in 39% (n=33) of the 84 patients with cervicofacial injuries at the operational field hospital. Sixteen of these 33 patients required surgical interventions under general anesthesia for primarily bleeding control, soft tissue repair, airway security, and maxillofacial reconstruction (Fig. 1 ). Surgeries were performed in 17 patients for minimal bleeding control, excision of shrapnel from the face, and debridement or primary soft tissue repair of cervicofacial wounds (Fig. 2 ). Of these, only 12 required additional reconstructive surgery and were evacuated to an advanced hospital for further treatment.
Thirty-seven patients (46% of the survivors) with minor injuries were discharged from the field hospital and returned to military duty. Thirty patients were discharged for a period of rest because of other medical problems. Hospitalization was necessary in 83% (n=70) of the patients, with 17% (n=12) of the hospitalized patients requiring stays in the intensive care unit.
DISCUSSION
Although AIS is the most commonly used trauma scoring system by injury researchers, MCIS and MFIS, which were described by Lawnick et al. [8] in 2013, are currently and increas- ingly used for classifying and defining military-related injuries. [9] Lawnick et al. [8] noted that MCIS showed superior performance compared with AIS because its source was rooted in combat injury databases. In addition, Wordsworth et al. [10] concluded that AIS cannot predict the need for reconstructive surgery for combat-related maxillofacial injuries. The development of MCIS and MFIS included five combat body regions, injury severity along a five-point scale, injury descriptions for a spectrum of combat-related injuries, and injury description codes. [8] Moreover, MFIS was based on military functional capacity in a process relevant to MCIS. Despite this previous research, there remains a controversy with regard to which is the best trauma scoring scale.
In the present study, it was concluded that the combat-related maxillofacial and cervical HEED injury severity scores were as high as the LBW injury severity scores. There was no statistically significant difference between the HEED and LBW groups with regard to MCIS scores (p=0.206). Wordsworth et al. [10] concluded that the maxillofacial region is commonly injured during blasts. Similarly, in this study on modern conflicts, which occur in narrow places and near urban areas, maxillofacial and cervical injuries are commonly observed because of the use of HEEDs like IEDs. Therefore, maxillofacial and cervical injuries sustained by HEEDs are as important as injuries sustained by LBWs. In addition, there was no significant difference between injuries sustained by HEED and those sustained by LBWs with regard to MFIS scores (p=0.238). Injuries sustained by both HEEDs and by LBWs decreased functional capacities of the combatants in the combat area. Moreover, there were few publications evaluating trauma scoring and comparing maxillofacial and cervical injuries sustained by HEEDs and LBWs in the literature.
The results of this study showed that more than half of the injuries sustained to the cervicofacial region from a blast or penetrating injuries were relatively minor and managed by a single procedure in the field hospital. We also found that in the patients with trauma sustained by HEEDs, the maxilla was the most frequently fractured bony complex. However, the cervical region was the most injured region of the face and neck in injuries sustained by LBWs. This difference could be explained by the ballistic rules and the use of a ballistic guard apparatus. In HEED explosions, the upper and lower thirds of the face are protected with a ballistic helmet and a reflexive maneuver of the neck to avoid the blast. Therefore, the blast eruption and materials directly affect the middle third of the face. Similarly, Levin et al. [11] reported that most battlefield injuries in their study (44%) also involved the maxilla. Moreover, Breeze et al. [12] and Feldt et al. [13] found that the maxilla sustained the most injuries in their studies on >15,000 patients who had suffered from trauma. When an injury is sustained by an LBW (gunshot), there is no time to react with an avoidance maneuver and no guard apparatus for the neck. Therefore, the overall mortality rate was 6% (n=5), and our findings suggested that mortality was associated with systemic or complex injuries. In our study, no deaths occurred from isolated cervicofacial combat-related injuries. Similar to our results, Norris et al. [14] found that systemic injuries, rather than isolated facial injuries, affected the mortality rate.
Much of the literature suggests that early intervention is necessary for patients who have suffered from maxillofacial and cervical trauma. [6, 10, 12, [14] [15] [16] Similarly, we suggest that primary life-saving procedures should be performed in the operational field hospital along with a multidisciplinary evaluation of the patient and surgical procedures for hemorrhage, splint stabilization, or rigid fixation of the facial bony framework; closure of the primary soft tissue; and securing the airway. The standard ABCs of trauma care should apply to the patients with maxillofacial and cervical injuries, and the primary goal of treatment for maxillofacial injuries is early conservative repair, with an emphasis on symmetrical and functional facial contours. [17] Overall, an airway assessment is the first priority in the management of maxillofacial and cervical trauma. [14, 18] Common indications for a surgical airway intervention are massive or minimal hemorrhage, glottic edema (as observed with inhalation injuries), and maxillofacial skeletal trauma. [16] A facial laceration repair with a soft tissue approximation was the most common head and neck procedure in our operational field hospital. Based on Brennan's [15] study on 298 patients from the Iraq and Afghanistan conflicts, we suggest that the soft tissue can be closed immediately after extensive irrigation and conservative debridement. When the patient is hemodynamically stabilized, multidisciplinary evaluation of the patient who has suffered from trauma should be performed and comprehensive treatment plan should be made. [16] The limitations of this study included the lack of ability to confirm the information with the radiological and operative records of patients who have suffered from maxillofacial and cervical trauma, and the effective categorization of the injuries via trauma coding systems. Data analyzed for this study showed that a few of primary records of the patients were insufficient for the forensic and medical evaluations. Moreover, there was a lack of complete data on the post-injury complications and comprehensive treatment of these patients.
Conclusion
The maxillofacial and cervical regions are the most commonly injured sites in modern conflicts, which are usually located in urban areas. Blast injuries due to IEDs, which are a form of injury sustained by HEEDs, are currently seen quite often in these conflicts. Because of the huge blast effects of these injuries, trauma scoring systems should be used for further evaluation of the patients to predict the extent of reconstructive surgery that may be required for functional and esthetic morbidity of combat-related injuries to the maxillofacial region. Early and accurate medical and surgical interventions in maxillofacial and cervical injuries secondary to HEEDs or LBWs may lower the rates of morbidity and subsequent disfigurement, and preserve the esthetic architecture, making future reconstruction possible.
